Supplementary Methods

IR780-COOH.
To a solution of sodium acetate (258 mg, 3.15 mmol) in AcOH (20 mL) was added 2-chloro-3-(hydroxymethylene)-1-cyclohexene-1-carboxaldehyde (86 mg, 0.5 mmol) and 3H-indolium,1-(5-carboxypentyl)-2,3,3-trimethylbromide (214 mg, 0.6 mmol). The resulting solution was stirred at 130 ºC under reflux for 2 h. To the reaction was then added 3H-indolium,2,3,3-trimethyl-1-propyl iodide (148 mg, 0.5 mmol) and the mixture was stirred overnight at 130 ºC. The reaction was then cooled to r.t. and solvents were evaporated under reduced pressure. The resulting crude was then purified by column chromatography (CH2Cl2: MeOH, 98:2) to isolate IR780-COOH as a green solid (120 mg, 32% yield).
1 H NMR (500 MHz, MeOD) δ 8.45 (dd, J = 14.1, 5.0 Hz, 2H), 7.57 -7.51 (m, 2H), 7.44 (ddt, J = 8.4, 7.5, 1.1 Hz, 2H), 7.38 -7.33 (m, 2H), 7.30 (tdd, J = 7.4, 3.0, 0.9 Hz, 2H), 6.31 (dd, J = 14.1, 9.5 Hz, 2H), 4.19 (dt, J = 9.9, 7.5 Hz, 4H), 2.75 (t, J = 6.3 Hz, 3H), 2.32 (t, J = 7.3 Hz, 2H), 1.99 (s, 3H), 1.94 -1.86 (m, 4H), 1.80 (d, J = 2.8 Hz, 1H), 1.74 (s, 10H), 1.73 -1.67 (m, 2H), 1.63 (s, 1H), 1.56 -1.48 (m, 2H), 1.07 (t, J = 7.4 Hz, 3H). 13 C NMR (126 MHz, MeOD) δ 176.3, 174.2, 173.1, 172.8, 149.7, 144.2, 144.0, 142.3, 142.2, 141.2, 141.2, 132.8, 132.8, 129.8, 129.1, 128.5, 128.5, 126.6, 125.2, 125.1, 123.3, 122.1, 115.2, 111.0, 110.9, 101.1, 100.9, 53.4, 45.4, 43.7, 33.6, 27.0, 26.0, 24.4, 21.5, 20.7, 20.5, 19.6, 10.3. S5 
CIR38-COOH.
To a solution of IR780-COOH (57 mg, 0.08 mmol) in DMF (1 mL) was added sodium azide (25 mg, 0.4 mmol) in H2O (1 mL). The resulting mixture was stirred at r. t. for 20 min. To the reaction was then added 2-ethynylpyridine (79 mg, 0.8 mmol), CuSO4 (25 mg, 0.16 mmol), TBTA (85 mg, 0.16 mmol) and sodium ascorbate (32 mg, 0.16 mmol) and the mixture was stirred at r. t.
for 2 h. The reaction crude was diluted in CH2Cl2 (20 mL), and the organic phase was washed with H2O (3 × 10 mL). The organic extracts were dried over MgSO4, filtered and evaporated under reduced pressure. The crude was then purified by normal-phase chromatography (CH2Cl2: MeOH, 95:5) to yield CIR38-COOH as a green solid (14 mg, 20% yield). 1H), 4H), 7.34 (d, J = 2.5 Hz, 2H), 2H), 6.92 (dd, J = 14.1, 3.0 Hz, 2H), 6.37 (dd, J = 14.1, 6.2 Hz, 2H), 4.22 -4.13 (m, 4H), 2.89 (s, 4H), 2.31 (t, J = 7.3 Hz, 3H), 2.22 -2.11 (m, 2H), 1.91 -1.82 (m, 4H), 1.75 -1.67 (m, 3H), 1.35 (s, 6H), 1.28 (s, 6H), 1.05 (t, J = 7.4 Hz, 3H). (126 MHz, MeOD) δ 173.1, 172.9, 149.5, 148.9, 147.3, 142.1, 142.0, 141.4, 141.4, 141.1, 137.7, 128.6, 128.5, 128.5, 126.5, 126.5, 125.4, 125.4, 122.1, 111.2, 111.1, 101.6, 101.5, 49.1, 49.1, 45.4, 43.8, 26.8, 26.6, 26.0, 24.6, 24.1, 24.1, 20.6, 20.4, 10. (1.5 mL) with a catalytic amount of DMAP. The reaction was stirred at r.t. for 2 h. The reaction crude was purified by preparative TLC (CH2Cl2: MeOH, 95:5) to yield CIR38SE as a green solid (7 mg, 81% yield). (td, J = 7.8, 1.8 Hz, 1H), 7.52 -7.48 (m, 1H), 7.43 -7.37 (m, 4H), 7.33 (d, J = 10.6 Hz, 2H), 7.24 (t, J = 7.9 Hz, 2H), 6.92 (d, J = 14.2 Hz, 2H), 6.37 (dd, J = 14.1, 4.1 Hz, 2H), 4.23 -4.11 (m, 4H), 2.90 -2.85 (m, 4H) 2.86 (s, 4H), 1.92 -1.81 (m, 5H), 1.64 -1.53 (m, 2H), 1.35 (s, 6H), 1.27 (s, 6H), 1.05 (t, J = 7.4 Hz, 3H), 0.95 -0.84 (m, 5H). 13 C NMR (126 MHz, MeOD) δ 173.6, 173.0, 171.3, 170.4, 149.6, 148.9, 148.0, 147.3, 145.5, 141.9, 141.1, 137.8, 129.4, 128.5, 126.5, 125.4, 123.7, 122.1, 120.4, 114.5, 111.1, 111.1, 107.4, 104.7, 101.6, 100.6, 96.1, 53.6, 45.4, 45.3, 43.9, 43.8, 31.7, 30.5, 30.0, 29.3, 26.6, 25.5, 25.1, 24.9, 24.1, 23.9, 22.3, 20.6, 20.4, 13.0, 10. trimethyl-1-propyl iodide (37 mg, 0.14 mmol) were added. The resulting solution was stirred at 130ºC under reflux for 2 h. Next, 1-(6-((2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)ethyl)amino)-6-oxohexyl)-2,3,3-trimethyl-3H-indol-1-ium bromide (56 mg, 0.14 mmol) was added to the reaction mixture, which was stirred for 2 h at 130 ºC. The reaction was then cooled to r.t. and solvents were evaporated under reduced pressure. The resulting crude was then purified by semi-preparative HPLC to isolate IR780-M as a green solid (2 mg). 148.2, 147.7, 142.1, 141.6, 141.1, 138.9, 129.5, 128.5, 126.6, 126.4, 125.5, 125.4, 124.5, 122.1, 111.1, 101.4, 49.1, 45.4, 26.6, 24.1, 20.6, 20.0, 10.2. 148.1, 147.7, 142.1, 141.6, 141.1, 133.7, 133.6, 128.8, 128.4, 127.9, 127.5, 126.8, 126.5, 126.4, 125.4, 125.1, 124.3, 123.2, 122.2, 111.1, 101.4, 49.1, 45.4, 26.6, 24.1, 20.6, 10.2. S10 148.0, 142.1, 141.6, 141.1, 140.8, 128.5, 128.3, 128.3, 128.0, 128.0, 126.5, 126.1, 125.4, 123.9, 122.1, 111.1, 101.3, 49.1, 45.3, 35.3, 26.6, 24.0, 20.5, 10.2. 141.4, 141.1, 134.0, 130.1, 129.4, 129.2, 128.5, 127.9, 126.6, 125.5, 122.1, 111.2, 101.6, 49.2, 45.4, 26.7, 24.1, 20.6, 10.2. S11 152.2, 147.5, 147.0, 141.5, 131.5, 130.6, 128.5, 126.4, 125.4, 125.4, 122.3, 122.1, 119.1, 116.3, 116.2, 111.2, 101.5, 49.1, 45.4, 26.6, 26.6, 24.1, 20.6, 20.5, 10.2. S12 141.5, 141.1, 130.6, 128.5, 126.4, 125.5, 125.3, 123.7, 111.1, 101.4, 49.1, 45.4, 26.6, 24.1, 20.6, 10.2. 1, 147.1, 145.1, 142.1, 141.3, 141.1, 132.4, 128.5, 126.4, 125.5, 122.2, 111.2, 101.6, 49.1, 45.4, 26.6, 26.4, 24.1, 20.6, 10.2. S13 147.8, 147.6, 142.1, 141.6, 141.2, 128.5, 126.5, 126.0, 125.4, 122.1, 111.1, 101.3, 49.1, 45.3, 33.8, 26.9, 26.6, 24.0, 20.6, 20.6, 20.4, 10.2. 147.8, 145.6, 142.1, 141.6, 141.2, 128.5, 126.7, 126.6, 125.4, 122.1, 111.1, 101.4, 66.5, 49.1, 48.1, 45.3, 34.4, 26.9, 26.6, 24.1, 22.3, 20.6, 10.2. S14 149.0, 147.3, 146.0, 144.7, 142.1, 141.4, 141.1, 133.7, 128.5, 126.4, 125.6, 125.5, 122.1, 111.2, 101.5, 49.1, 45.4, 26.6, 24.1, 20.6, 10 .2.
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NMR spectra µm (bottom). Table S1 . Electronic transitions computed for compounds 1 and 2 at the TD-B3LYP/6-31G*//B3LYP/6-31G*, TD-M06-2X/6-31G*//M06-2X/6-31G*, TD-PBE0/6-31G*//PBE0/6-31G* and TD-wB97xd/6-31G*/ wB97xd/6-31G* levels of theory, in gas phase and in EtOH solution. 7.09 (100%) 2 802 835 4 ǂ Retention time and UV-based purity were determined under the HPLC conditions described in the Experimental Section. * Wavelengths and fluorescence quantum yields determined in DMSO using ICG (in DMSO, QY: 12%) as the reference standard.
